Characterization of a murine model of acute lung injury (ALI): a prominent role for interleukin-1.
This report describes a model developed to study local and systemic events that occur as a result of acute lung injury (ALI). C57BL/6J mice were injected with a single intravenous dose (2, 4, and 6 micrograms) of 12-O-tetradecanoylphorbol-13-acetate (TPA). At 1, 2, 4, 12, 24, and 48 h, after injection, plasma was collected by sinus orbital puncture, bronchoalveolar lavage (BAL) was performed and cells and fluid were collected, lungs were perfused, and pulmonary tissue was isolated and processed for histological, immunochemical, and gene expression studies. The results indicate a dose-dependent increase in animal distress and a decrease in survival. TPA induced an early systemic response, reflected as an initial decrease in numbers of peripheral blood neutrophils at 1 h, followed at 2 h by a sustained increase. There was dose- and time-dependent increase in IL-1 beta mRNA synthesis, detected using RT-PCR, and in immunoreactive IL-1 alpha produced by both tissue-fixed pulmonary cells and cells within alveolar spaces. Infiltration of neutrophils into pulmonary tissue and increased protein content in BAL fluid was detected 2 h after injection of TPA. Disruptions in pulmonary architecture accompanied by the presence of highly vacuolated macrophages within the alveolar spaces and interstitial tissue were evident after IV injection of TPA. The study shows that injection of TPA induces reproducible dose- and time-dependent alterations in cell types, numbers, state of activation, and production of soluble mediators in the peripheral circulation within BAL and pulmonary tissue. Thus, this model offers a means to examine the cellular basis for the local and systemic alterations observed during ALI.